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ITEM:

DISCONNECT, QUICK, FILL, HE (MD105/106) (1/4") WITH SPRING LOADED poppr-
AKD STRUCTURAL END CAP.

FUHCTION:
PROVIDE HELIUM TANK FTLL AND VENT POINT FOR GROUND SERVICING OFTRATIONE

AND LOADING, COUPLING IS ACCESSIBLE AT THE HELIIM SERVICING FPANEL,

FAILCRE MODE:
EXTERNAL LEAKAGE. FOPPET FAILS OPEN, CAP LEAKS IN EXCESS OF ACCEFTASTT
RATE.
. CAUSE(S) :
SZALS DAMAGED OR DETERIORATED, CONTAMINATION, VIBRATION, MECHANICAT
SHOCX, PIECE-PART STRUCTURAL FAILURE, OR IMDRODER USE, INADEQUATE

MAINTENANCE QF GSE HALF, INADEQUATE LINE SUPPORT, SHAFT OR BORE BENT,
- OVERPRESSURE OF PANEL, EXCESS TORQUE.

EFFECT (S} ON-=:
(A] SUBSYSTEM (B)INTERFACES (C)MISSION (D) CREW/VEEICLE

(A) LOSS OF REDUMDANT SEAL, LOSS OF SUD-3YSTEM PRESSURIZATION.
{B) NO EFFECT
{€) NO EFFECT
(D) NO EFFECT

(E) FUNCTIONAL ¢RITICALITY EFFECT - PQATENTIAL CREW/VEHICLE LOSE IF
PROPELLANT CAN NOT BE UTILIZED GR DEFLETED DUE TO INABILITY TO
REFPRESSURIZE FROP TANKS AS A RESULT OF HELIUM LOSS PRIOR TO ET SEF.
POSSIBLE DAMAGE TO POD ETRUCTURE AND TP5 IF CAP BLOWS OFF. 1R Errrce
ASSUMES LOSS OF SEALS {POPFET AND CAP) AND ULLAGSE. CANNOT CHECK
REDUNDANT SEALS WHEN CAP IS INSTALLED., REQUIRES BOTH SEALS O LEAK 9
QRBIT BEFORE FAILURE IS DETECTABLE. .
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DISPOSITION & RATIONALE:
{A)DESIGN (B)TEST (C)INSPECTION (D} FAILORE EISTORY (E) OPERATIONAL CSZ

(A) DESICH
THE DESIGN SAFETY FACTORS ARE 1.5 FOR PROOF FRESSURE {DIMONSTRATED E2R
EACH UNIT) AND 2.0 FOR BURST PRESSURE (BY ANALYSIS AND QUAL TEST). A
COMPLETE STRESS ANALYSIS WAS ISRFORMED.  GROUND HALF 2SURCIN+s AND IIvT
ARE SUFPORTED TO LIMIT ANY ... UE STRESS ON THE COUPLING DURTN- SERVIZE
PREVENT DAMAGE TO SEALS AWD WELD JOINTS. USE OF A CAP MINIMIZES —ois
LIAKAGE POTENTIAL BY PROVIDING A REDUNDANT SEAL. TME DESIGN A--ois TEZ
RZPLACEMENT OF THE POPPET SEAL DURING MAINTENANCE PROCEDURES .

A 10 MICRON FILTER IS INSTALLED IN THE GSE TO PREVENT FAILURES DUT -
CONTAMIBATION.

(B} TEST
THREE UNITS WERE USED IN THX QUALITICATICN TEST FROGRAM. THE TESTING
INCLULED RANDOM VIBRATION (48 MINUTES IN EACHM AXIS), BASIC AND BENCH
ENDURANCE {600 FUNCTIONAL CYCLES : 560 PRESSURE CYCLES), BENDING ANS
AXIAL LOADS (50 Pr-L1B, S0 LES) ,BURST TEST {19,000 Psl). '

IHE UNIT ALSO QUALIFIED AS FART OF THE POD ASSY IN THE VIBRO-ASCUS—T-
TEST AT JSC. THE HOT FIRE TESTING AT WSTF SUBJECTED THE UNIT TO 24
ZQUIVALENT MISSION DUTY CYCLES AND APFROX 7 YEARS PROPELLANT EXPOSURE.

THE ACCEDPTANCE TEST INCLUDES FROOF PRESSURE, FUNCTIONAL TIESTS, EXTIRNAL
LEAKAGE TESTS CONDUCTED BEFORE AND AFTER OFERATING CYCLES, AND

CLEANLINESS AND DRYING., THE CAP IS TESTED AS AN ASSEMBLY. RURING GRITY
TUPNAROUND REDUNDANT SEALS CANNOT BE CHECKED WITH CAP INSTALLED.

CMR3D PERFORMS THE FOLLOWINA: LEAR CHECKS ON THE HIGH FRESSURE D
COUPLING EVERY FIVE MISSIONS AND WHENEVER THE COUPLING IS USEDR. PRES:SZ:
DECAY CHECES &N THME HIGH PEESSURE HELIUM SYSTEM Fok EACH FLIGHT., HzILI™™
SYSTEM ACTIVATION FOR EACH FLIGHT. HELIUM SERVICING TO FLIGHT LOAL FC=E
EACH FLIGHT. A LEAK CHECK OF HE CAP SEAL FOR THE FINST PLIGHT AND
WHENEVER THE COUPLING IS USED DURING TURNARCUND {(EACH FLIGHT). PZRFCRMS
AN EXTERNAL LEARAGE VERIFICATION OF THE SYSTIM FOR THE FIRST FLIGHT ANZ
ON A CONTINGENCY RASIS THEREAFTER., HELIUM SYSTEM SAMPLING EVERY TG =z
FLIGHTS AND ON A CONTINGENCY BASIS. CANNOT CHECK REDITNDANT SEALS WHEIN
CAF IS INSTALLXED.

(C) INSEECTION

RECEIVING INSPECTION
TEST REPORTS AND MATERIAL CERTIFICATIONS SERTIFYING MATERIALS AND
PHYSICAL PROPERTIES ARE VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
CLEANLINESS LEVEL OF 100A IS VERIFIED BY TNSFECTION. CORROSION PROTECTCC
IS VERIFIED BY INSPECTION.
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ASSEMELY/INSTALIATION

DISCCHWELT IS VISUALLY INSPECTED FOR SURFACE DEFECTS. CRITICAL
DIMEINSIONE AND SURFACE FINISHES ARE VERIFIED BY INSPECTION.
MANUFACTURING PROCESSES, INSTALLATION AND ASSEMELY QPEFATIONS ARE
VERIFIED BY INSFPECTION. SEALS ARE INSEECTED PER SNP 915. INSPECTICN
VERITIES BRAYCOTE IS APPLIED TO THREADS, SEALS, AND SLIDING SURFACZES.

NOWDESTRUCTIVE EVALUATION

PENITRANT INSPECTION OF BODY ASSEMELY TIG WELD AND FLANGE CASTING FER
MIL-I-§865 TYPE I METHOD B IS VERIFIED BY INSPECTION. RADISGRARYTC
INSFPECTION OF THE FLANGE CASTING PER MIL=C=6021, CLASS 1A, CRADE C, =3
VERIFIED BY INSPLOTION,

CRITICAL PROCESSES
THE TIG WELD OF THE BODY ASSEMBLY PER MIL-W-8811 AND THE RESISTANCT WE--
CF THE A.H.C. FILTER ASSEMBLY ARE VERIFIED BY INSPECTICH.

TESTING
ATP PER ATP752372002 IS WITNESSED AND VERIFIED BY INSPECTION. TEST
EQUIPMENT AND TOOL CALIBHATION ARE VERIFIED BY INSPECTION.

AANDLING/PACEKAGING
PACKAGING, HANDLING, AND STORAGT ENVIRONMENT PROCEDURES ARE VERIFIZOD BY

(D) FAILURE EISTORY
CAR ABRIT84:
(QUAL] ONE UNIT BECAME DISENGASED FROM THE CAFP DUE TO UNDERSZIED
LATCHING GROOVE THAT ESCAPED QUAL MR ACTION. GQORRECTIVE ACTION WAS TC
MARE THE SUPPLIER QUALITY PERSONKEL AWMARE QF THIS FROBLEM, AND THE
SUPPLIER REF. TINSPECTED ALL OV102 UNITS AND VERIFIED FROPER EMGAGEMENTS
ALL OTHER UNITS VERIFIED IN LINE.

CAR AB4411:

{QUAL) LEAFAGE OF A COUPLING AND CAB QCCURREL BECAUSE OF PARTICLES oF
TEFLON CONTAMINATION. TEFLON ORIGINATED FROM GROUND HALF COUPLING.
CORRECTIVE ACTION -~ NO CORRECTIVE ACTION WAS TAKEN AT THE SUPFLIER.
DURING SERVICING LEARAGE IS CHECKED HEFORE AND AFTER CONNECTING GROUND
HALT.

CAR AB4181: (QUAL)
LEAKAGE OF A COUPLING AND CAP CCCURRED BECAUSE OF INCORRECT INSTALLATSS::
CF AN OMNI SEAL.

CORRECTIVE. ACTION REVISED PLANNING AND ADDED AN INSPECTION CHECK,

CAR ART243: (ATE)
COUPLING LEAKAGE OCCURRED DUE TO PITTED SURFACE.

CORRECTIVE ACTION INCORPORATED INSPECTION CHECK WITH 10X MAGNTFICATICN
VIEWER AND ASSEMELY CONTAMINATION CONTRCL PROCEDURES WERE INSTTTUTED
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CAP LOCKING FINGERS DID NOT RELOCATE ELCAUSE OF AN UNDERSIZED RETAINTH
RING. CAP BLEED SCREW LEAK CCCURRED RECAUSE OF CONTAMINATION. cCap
MALFUNCTION OCCURRED BECAUSE OF IMPROPER SPRING INSTALLATION, CORREZTC”
ACTION WAS TO CHECK ALL RINGS IN STORES. ASSEMBLY PERSONNEL WERS

CAUTIONED.

CAR ABSQL1B: {K5C) CAP MALFUNCTION OCCURRED BECAUSE oOF IMPROPER SPRINS

INSTALLATIGN, CORRECTIVE ACTION - REDESIGH MCR £284RL.

EEZN RETROFITTED WITH THE REDEEIGH.-_

CAR AB9513:

ALL CAPS Have

A SEAL LEAKAGE FAILURE AT XsC WAS CAOSED BY CONTAMINATION. ORRECTIVE
ACTION = ASSEMELY CONTAMINATION CONTROL FROCEDURES WERE INSTITUTED
INCLUDING SEQUENCED ASSEMBLY, WELD SEQUENCES, FLUSH AT HIGHEST LINT
ASSEMBLY LEVEL (REF EC 11 TO BWG NGO.73R620006Q) . OMI V1061 WAS RZVIsED

T0 REQUIRE INSPECTION FRICE TO COUPLING.

(E) OPERATIONAL TSE
REQUIRES DUAL SEAL FAILURE BEFORE ACTION IS5 REQUIRED,

IF FAILJRES Ocots

FRIOR TC ET-SEP, BLOWDOWN IS AVAILABLE FOR WOMIMNAL ET-SEpR IF NG MATOR

DISPERSIONS OCCUR.



